Stable isotope labelled L-threo-3,4-dihydroxyphenylserine (L-DOPS) infusion tests and histopathological studies of the rectal autonomic nerves were performed in a patient with acute pandysautonomia. A pronounced increase in blood pressure occurred and stable isotope labelled noradrenaline appeared in the plasma during L-DOPS infusion in the acute stage, but decreased during the next three years. Noradrenergic nerve fibres in the rectal mucosa showed no recovery, and so clinical improvement had occurred without apparent significant regeneration of the peripheral autonomic nerves. (7 Neurol Neurosurg Psychiatry 1996;61:99-102) Keywords: acute pandysautonomia; noradrenaline; orthostatic hypotension polymorphonuclear leucocytes/mm3) but a normal protein content. Autonomic function tests showed the absence of the overshoot phenomenon and bradycardia after the Valsalva manoeuvre in phase 4; a decrease in the coefficient of variation of the R-R intervals; and hypersensitive reaction of the pupil to instilled 1-25% adrenaline and 0-1% pilocarpine. The nerve conduction velocities were normal.
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In the subsequent weeks meningitis recovered without specific medication, but serious autonomic dysfunctions remained. L-DOPS (400 mg daily), immediately relieved his orthostatic hypotension and bowel dysfunction. One year after onset he still had diarrhoea, impotence, and slight dizziness on standing up abruptly, but his other symptoms had disappeared. Two years after onset he discontinued taking L-DOPS on his days off but had no orthostatic symptoms. Seven years after onset he still experienced impotence and mild diarrhoea.
Acute pandysautonomia (APD) is a syndrome characterised by sudden onset of severe autonomic impairment with relative or complete preservation of somatic motor and sensory functions. On the basis of pharmacological examinations the site of APD lesions has been assumed to be on the postganglionic fibres of the autonomic neurons.' 2 Recently, L-DOPS, a precursor of natural noradrenaline, has been reported to be effective against the orthostatic hypotension associated with familial amyloid polyneuropathy. 3 We investigated the pathophysiology of APD in a patient who was successfully treated with L-DOPS.
Case report A 31 year old man experienced headache, abdominal pain, diarrhoea, syncope, and fever. Examination on the fourth day after onset showed meningeal signs and dilated anisocoric pupils. Mental faculties, somatic motor, and sensory functions were normal. Prominent autonomic dysfunctions were seen-namely, orthostatic hypotension, anhidrosis, impotence, and dysuria. The CSF showed pleocytosis (115 lymphocytes and 7 
Materials and methods

STABLE ISOTOPE LABELLED L-DOPS INIFUSION TEST
An infusion of 100 mg ['3C,D]-L-DOPS was given one month before treatment with L-DOPS (first infusion test) and 13 months (second infusion test) and 31 months (third infusion test) after treatment. Stable isotope labelled L-DOPS was infused via the antecubital vein at a constant rate over 120 minutes, as described elsewhere.34 During the infusion the patient's pulse rate and blood pressure were measured repeatedly. At the end of the infusion the magnitude of the change in blood pressure and pulse rate on standing were evaluated. In the first infusion test, sitting was used instead of standing because of syncope on standing. In the second and third tests, oral L-DOPS was discontinued for at least a week before infusion. Plasma samples were collected before infusion while the patient was resting in a supine position and at 0, 5, and 10 minutes after standing. Urine was collected at three-hour intervals for 24 hours. Endogenous and labelled noradrenaline in the plasma and urine were assayed by gaschromatography/ mass spectrometry. 
Results
STABLE ISOTOPE LABELLED L-DOPS INFUSION TEST
Blood pressure and pulse rate response (fig 1) Infusion of L-DOPS in normal subjects has no effect on blood pressure or pulse rate4; whereas in the first infusion test our patient showed a gradual rise in blood pressure. Despite the decrease in blood pressure on sitting during the first infusion test, syncope was prevented as L-DOPS increased blood pressure while the patient was lying down. During the second and third tests, almost the same blood pressure increase was recorded, but the degree of postural hypotension (on standing during the second and third tests) was lessened.
Plasnta concentrations of endogenous and labelled nzoradrenialine (fig 1)
In the first infusion test, the endogenous noradrenaline concentration while recumbent was extremely low. After infusion, the plasma concentration of total noradrenaline increased fivefold, which was mainly ascribed to the labelled noradrenaline. In response to the patient being seated, the labelled noradrenaline increased twofold, and the endogenous noradrenaline increased slightly. In the second test, the endogenous noradrenaline concentration while recumbent was higher than in the first, but about one third the value for normal subjects. The total noradrenaline at the end of infusion and increase in the labelled noradrenaline recorded for the standing test were similar to the values in the first test. In the third infusion test, the endogenous noradrenaline while recumbent remained low. The increase in the labelled noradrenaline after infusion was slight, and the increase in labelled noradrenaline in response to standing was less than in the previous two tests. In a patient with familial amyloid polyneuropathy who did not manifest orthostatic hypotension, L-DOPS induced only a small amount of labelled noradrenaline in the plasma and no increase in labelled noradrenaline on standing.
I
Urinary excretion of endogenous and labelled noradrenaline In the first infusion test, the labelled noradrenaline excreted during the first three hours was only 30%. In the third test, 73% of the labelled noradrenaline was excreted in the first three hours. In normal subjects, more than 70% of labelled noradrenaline is excreted during the first three hours.3
AUTONOMIC NERVE LESIONS IN THE RECTAL MUCOSA
The catecholamine histochemistry of normal controls shows many nerve fibres with numerous fluorescent varicosities in the rectal mucosa, particularly in the periarteriolar spaces (fig 2A) ." The rectal mucosa of our patient, however, showed complete depletion of these fibres in the first examination ( fig 2B) . Specimens obtained by subsequent biopsies showed very few nerve fibres around the base of the mucosal crypts and in the muscularis mucosae. By contrast, PHM immunoreactive nerve fibres were well preserved in the patient's rectal mucosa ( fig 2C) .
Discussion
One of the most troublesome symptoms in APD is orthostatic hypotension. L-DOPS has been reported to be an efficacious treatment for orthostatic hypotension in patients with familial amyloid polyneuropathy,' Shy-Drager syndrome," and Parkinson's disease.'" In our patient, it was very effective against orthostatic hypotension in the early stage of APD, but its effect decreased with his natural recovery. In vivo L-DOPS is gradually converted to noradrenaline by aromatic L-amino acid decarboxylase.'2 In a previous kinetic study of L-DOPS in patients with familial amyloid polyneuropathy who experienced postganglionic autonomic failure, we showed that the increase in plasma noradrenaline after an infusion of L-DOPS is chiefly attributable to the noradrenaline derived from L-DOPS, not to endogenous noradrenaline released by L-DOPS. 3 We also showed that there is little or no increase in endogenous or exogenous noradrenaline in the plasma of normal subjects after an L-DOPS infusion.3 Here we used a similar design for kinetic study of L-DOPS and obtained information on the pathophysiology of APD. Firstly, the increase in plasma noradrenaline after L-DOPS infusion was shown to be primarily ascribable to the exogenous noradrenaline. The pharmacokinetics of L-DOPS in the acute stage of APD was similar to that of patients with familial amyloid polyneuropathy who have autonomic failure. The enhanced pressor response to L-DOPS seen in APD is indicative of denervation supersensitivity of the adrenergic receptors to noradrenaline formed from L-DOPS. Secondly, the L-DOPS kinetics in his plasma and urine in the third infusion test approached the pattern seen in a patient with preclinical familial amyloid polyneuropathy who showed no orthostatic hypotension. 3 Repeated examination of noradrenergic nerve fibres of our patient's rectal mucosa showed that these nerve fibres did not regenerate well despite his clinical recovery. By contrast, the number of PHM immunoreactive nerve fibres which are derived from enteric nerves seemed to be normal. Moreover, results of a serial study of the rectal noradrenergic nerves strongly suggest that in patients with APD clinical improvement is not necessarily accompanied by the regeneration of postganglionic autonomic nerve fibres. Some other mechanism, such as functional reinnervation or heterogeneous recovery in the autonomic nervous system, may be important in the clinical recovery from APD. Because morphologically we could evaluate only the autonomic nerves on the rectal mucosa, the possibility remains that autonomic nerves may recover in other regions, thereby resulting in better noradrenaline kinetics. Because a pathophysiological mechanism that would explain this discrepancy has yet to be shown, further study is required to determine the actual pathogenesis of APD.
